Video clip is available online.
Video-assisted thoracic surgery (VATS) strategies, including single-incision approaches, have been reported to resect stage I to II thymomas with or without associated myasthenia gravis (MG). [1] [2] [3] In addition, in recent years, nonintubated anesthesia protocols also have been proposed in delicate patient cohorts in an attempt to avoid potential adverse effects of general anesthesia with double-lumen tube intubation, curarization, and mechanical ventilation. 4 We describe herein a novel ultraminimally invasive, or minimalist, surgical method entailing adoption of uniportal VATS combined with use of regional anesthesia and maintenance of spontaneous ventilation through a laryngeal mask that we selectively employed for resection of MGassociated thymomas.
OPERATIVE TECHNIQUE AND RESULTS
An epidural catheter was inserted at the T4 to T5 level for thoracic analgesia. Sedation was induced by propofol using target controlled infusion at effect site concentration of 4 to 6 mg/mL and subsequently adjusted by 0.2 mg/mL stepwise increase. Following insertion of a laryngeal mask, spontaneous breathing was maintained through an internal breathing circuit with fresh gas flow of 8 to 10 L/min and adequate inspired oxygen fraction to keep blood oxygen saturation> 95%. Whenever necessary, spontaneous ventilation was assisted to maintain end tidal carbon dioxide level < 60 mm Hg and pH > 7.25.
Patients were placed in a 30 semilateral position ( Figure 1 ) and through a single 3-cm incision in the right chest along the submammary sulcus, a wound-covering toracoport (Alexis; Apllied Medical, Rancho Santa Margarita, Calif) was inserted. Thymic dissection started inferiorly and proceeded gradually in an upward direction until division of the thymic veins and isolation of the upper horns of the thymus was achieved. Radical removal of the tumor and the entire thymus gland, including perithymic fatty tissue that was found between both phrenic nerves laterally, in the cardiophrenic angles inferiorly, and in the lower cervical region superiorly was accomplished to achieve an intentional extended thymectomy. Opening of the left mediastinal pleura was not intentionally performed.
Blunt surgical dissection was carried out by endoscopic cotton swabs whereas sharp dissection was done using a Harmonic scalpel (Ultracision; Ethicon Endosurgery, Pomezia, Italy). One chest tube was inserted in the anterior mediastinum at the end of the procedure (Video 1).
Amongst 3 patients undergoing the procedure, 2 women and 1 man with a mean age of 45 years, Myasthenia Gravis Foundation of America MG stage was 2a in 2 instances and stage 3a in 1 instance. Preoperatively, all patients were taking pyridostigmine whereas no patients were taking steroids. One patient (stage 3a) underwent immunoglobulin treatment 15 days before surgery. Immediately after the operation, all patients were transferred to a recovery room Table 1 .
DISCUSSION
Our evolutionary, minimalist VATS resection method, entailing a combination of uniportal access with nonintubated anesthesia, resulted in excellent perioperative outcomes and short hospital stays.
Adoption of thoracic epidural analgesia with mild sedation and maintenance of spontaneous ventilation through a laryngeal mask resulted in safe perioperative ventilation outcomes and optimal analgesia, which might translate into potential advantages in patients with thymomas and generalized MG, including reduced postoperative morbidity. 4 Postoperative myasthenic crisis with respiratory failure and requirement of postoperative mechanical ventilation have been respectively reported in 11.4% and 9.8% of patients with MG undergoing transsternal thymectomy with endotracheal intubation and mechanical ventilation, respectively. 5 Maintenance of spontaneous ventilation through a laryngeal mask offered a surgical view that paralleled that achievable by single-lung ventilation and allowed to safely and satisfactorily assist ventilation without the need of conversion to tracheal intubation when both mediastinal pleuras were incidentally or deliberately opened intraoperatively.
Through a right-sided single operative port, visualization of the entire anterior-superior mediastinum up to the lower cervical area was highly satisfactory without the need of carbon dioxide insufflation. It also offered straightforward access to the junction between the innominate vein and the superior vena cava, which must be dissected free to isolate and divide the thymic veins. Finally, adoption of a nonelectrically activated harmonic scalpel abolished the risk of electrically triggered arrhythmias.
Our data are preliminary and must be considered with caution both from clinical and oncological standpoints due to the lack of comparative results with more standardized surgical approaches. For this reason, we kept inclusion criteria within reasonably safe limits, including a preoperative diagnosis of thymomatous MG with Myasthenia Gravis Foundation of America stage 3, body mass index < 30, and radiologic features suggesting stage I thymoma with maximal diameter 5 cm.
CONCLUSIONS
We report on a novel, minimalist VATS method for resection of MG-associated thymoma that holds promise but warrants more detailed investigation with larger samples and longer follow-up to prove its effectiveness.
